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FIELD OF THE INVENTION AND RELATED ART 

The present Invention relates to a developer car- 
tridge for supplying a developer to a developing ap- 
paratus for an image forming apparatus such as a 
copying machine or printer and a method for rennanu- 
facturlng method therefor. 

in an Image forming apparatus such as an elec- 
trophotographic copying machine or a laser beam 
printer, a photosensitive drum uniformly charged is 
exposed to a selective light to form a latent image 
thereon, and the latent image is developed with a de- 
veloper into a visualized image, and the visualized im- 
age is transferred onto a transfer material. In such an 
apparatus, the developer is required to be supplied 
each time it Is used up. Atoner cartridge for supplying 
the developer into the developing apparatus is clas- 
sified into a so-called replenishing type wherein ait 
the developer therein is once supplied into a develop- 
er receptor in the main assembly of the image forming 
apparatus, and a so-called Installation type wherein 
the cartridge is installed in the image forming appa- 
ratus after it is mounted therein, and the developer 
therein ts supplied out gradually into the developing 
apparatus until the developer therein is used up. 

Because of the recent demand for downsizing of 
the apparatus, the installing type cartridge is prefer- 
red. Particularly, a type becomes widely used where- 
in the cartridge is in the form of cylinder having a de- 
veloper supplying longitudinal opening in the form of 
a slit, and the cartridge is rotated to direct the opening 
horizontally rather than downwardly, and the develop- 
er is scooped up, as disclosed in Japanese Laid-open 
Patent Applications Nos. 86382/1987. 170987/1987 
and Japanese Laid-open Utility Model Applications 
Nos. 62857/1988 and 188865/1988, for example. 

The reason for using such an arrangement is that 
the latitudes of the toner cartridge location and the 
developing apparatus location are increased from the 
standpoint of downsizing and from the standpoint of 
supplying required and sufficient a mount of the devel- 
oper into the developing apparatus to maintain a con- 
stant amount of the developer in the developing ap- 
paratus, and from the standpoint of maintaining the 
constant toner/carrier ratio in the case of using two 
component developer. 

In such an image forming apparatus, a crank- 
shaped stainless steel is used to stir and feed the to- 
ner in the toner cartridge, or a stirring blades as 
shown in Figure 17 is rotatably mounted In the loner 
cartridge to feed out the toner, as disclosed in Japa- 
nese Laid-open Patent Application No. 131881/1991. 

In the conventional toner cartridge, a grip for 
mounting and demounting the toner cartridge relative 
to a developing apparatus is mounted at a front part, 
in a longitudinal direction, of a cylinder. Therefore, the 
grip is in the form of a cylinder with the result that the 
operator has to use the entire hand, not only some fin- 



gers. In the limited space in the main assembly of the 
apparatus, the operator's hand may be contacted to 
a part in the main assembly. Therefore, the operativ- 
ity is not so good. 

5 If the grip is changed to plate like form from the 

cylindrical shape in an attempt to improve the opera- 
tivity in the mounting and demounting operations, the 
filling opening for the devebper becomes very small 
because of the permitted space, and the filling effi- 

10 ciency and the filling rate are decreased. 

A filling opening in a front flange is capped with 
a cap for closing the filling opening after the filling. 
The cap is exposed, and therefore, it is easily re- 
moved without intention by en-oneous handling by the 

15 Operator or during transportation. 

SUMMARY OF THE INVENTiON 

Accordingly, it is a principal object of the present 
20 invention to provide a developer cartridge having an 
improved operativlty upon mounting and demounting 
thereof. 

It Is another object of the present invention to pro- 
vide a developer cartridge wherein a cap for the filling 

25 opening is not easily removed. 

It is a further object of the present invention to 
provide a remanufacturing method for a developer 
cartridge by which parts can be efficiently used. 
According to an aspect of the present inventton, 

30 there is provided a developer cartridge, comprising: a 
cylindrical portion for accommodating a developer, 
said cylindrical portion being provided with a hole at 
a longitudinal end; a cap for capping the hole; and a 
grip for covering said cap and having a plate-like grip. 

35 According to another aspect of the present inven- 

tk>n, there is provided a developer cartridge remanu- 
facturing method, wherein said cartridge comprises a 
cylindrical portion having an opening extending In a 
longitudinal direction, said cylindrical portion being 

40 provided with a hole at a longitudinal end, a cap for 
capping said hole and a grip, comprising the steps of: 
removing the grip; removing the cap; sealing the 
opening; supplying a developer through the hole; cap- 
ping the hole; and mounting the grip. 

45 These and other objects, features and advantag- 
es of the present invention will become more appa- 
rent upon a consideration of the following description 
of the preferred embodiments of the present inven- 
tion taken In conjunction with the accompanying 

50 drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a general arrangement of a copy- 
55 ing nr^chlne. 

Figure 2 is a sectional view of a developing appa- 
ratus. 

Figure 3 is a perspective view of a toner cartridge. 
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Figure 4 is an exploded view of a part of a toner 
cartridge. 

Figure 5 illustrates a stirring member. 

Figure 6 Is a sectional view of a part with a grip. 

Figure 7 Illustrates mounting of the stirring mem- 
ber to a toner replenishing container. 

Figure 8 illustrates toner filling. 

Figure 9 is a sectional view of a seal between a 
gear of a stirring member and a flange 

Figure 10 is a perspective view of a toner car- 
tridge and a developing apparatus. 

Figure 11 A illustrates a toner cartridge when it is 
inserted to a cartridge mount. 

Figure 11 B illustrates a toner cartridge when it is 
rotated to an operable position. 

Figure 12 illustrates engagement between a 
shutter and toner cartridge. 

Figure 13 illustrates mounting process of toner 
cartridge. 

Figure 14 shows a relation between the toner car- 
tridge and toner cartridge mounting portion. 

Figure 1 5A illustrates a toner cartridge when it is 
inserted to a cartridge mount. 

Figure 15B and 15C illustrate a toner cartridge 
when it is locked at a mounting position. 

Figure 16 shows a positional relation between a 
toner discharge opening and a flange projection. 

Figure 17 illustrates another emt)odlment of the 
stirring member. 

Figure 18 Illustrates a stirring member having a 
toner passing window in a main blade portion. 

Figure 19 illustrates an embodiment wherein a 
corner of a toner discharge opening is inclined. 

Figure 20 illustrates an embodiment wherein a to- 
ner replenishing container having an Integral projec- 
tion for driving a shutter. 

Figure 21 illustrates an embodiment wherein a to- 
ner replenishing container having an integral flange at 
one end. 

Figure 22 illustrates an embodiment wherein a 
grip has an "H" shaped rib. 

Figure 23 illustrates a process cartridge. 

Figure 24 illustrates another embodiment of a 
stirring member in a process cartridge. 

Figure 25 illustrates a stinring nnember used in an 
experiment 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the accompanying drawings, the pre- 
ferred embodiment of the present invention will be de- 
scribed. 

Figure 1 shows an electrophotographic copying 
machine as an exeniplary image forming apparatus 
using the developer cartridge and developing appa- 
ratus according to an embodiment of the present in- 
vention, and Figure 2 shows a developing apparatus 



on which developer cartridge Is mounted. 

In Figure 1, the image forming apparatus conD- 
prises an image reader 1 having an original support- 
ing platen glass la, which is illuminated by an illumin- 

5 ation lamp 1 b. The original is scanned by the lamp 1 b 
and scanning mirror 1c. The light reflected by the orig- 
inal is projected onto a photosensitive drum 2 through 
the minror 1c, reflection mirrors Id, 1e and If, and a 
focussing lens 1g having a magnification changing 

10 function. 

The photosensitive drum 2 has a surface photo- 
sensitive layer, and is rotated by a main motor 3 in a 
directton indicated by an arrow in Figure 1 during im- 
age fonnning operation. Around the photosensitive 

15 drum 2, there are a charging device 4. developing de- 
vice 5, transfer device 6 and cleaning device 7. The 
surface of the rotating photosensitive drum 2 Is uni- 
formly charged by the charger 4, and the photosensi- 
tive drum 2 is exposed to the light image from the 

20 reader 1 so that an electrostatic latent image is 
formed on the photosensitive drum 2. The latent im- 
age Is developed by the developing device 5 by trans- 
ferring a developer, which will hereinafter be called 
"toner", to the electrostatic latent image. 

25 The developing device 5 supplies the toner to a 

developing sleeve 5c containing therein a fixed mag- 
net by a developer blade 5b from a developer chanrv- 
ber 5a. The developing sleeve 5c is rotated so that a 
layer of the toner is fonmed on the surface of the de- 

30 veloping sleeve 5c while triboelectric charge is ap- 
plied to the toner, by a developer blade 5b. The toner 
is transferred to the photosensitive drum 2 in accor- 
dance with the electrostatic latent image, thus visu- 
alizing the latent image into a toner Image. 

35 The toner Image is transferred onto a recording 

material 9 fed by a sheet feeder 8 with a transfer vol- 
tage applied to the transfer device 6. The transfer de- 
vice 6 has a transfer charger 6a and a separation 
charger 6b. By application of a voltage of a polarity 

40 opposite from that of the toner by the transfer charger 
6a, the toner image is transferred onto the recording 
material 9. After the transfer, a voltage is applied to 
the recording material 9 by the separation charger 6b 
to separate the recording material 9 from the photo- 

45 sensitive drum 2. 

After the image transfer, the toner remaining on 
photosensitive drum 2 is removed by a cleaning blade 
7a, and the removed toner is collected into a collected 
toner container 7b, in the cleaning device 7. 

50 On the other hand, a sheet feeder 8 has a top and 

bottom cassettes 8a1 and 8a2 at a bottom part of the 
main assembly of the apparatus. The recording ma- 
terial contained in these cassettes are fed out one by 
one by a pick-up roller 8b1 or 8b2 to a pair of regis- 

55 tration rollers 8c. Additionally, there is provided a 
manual feeder 8d. The recording material 9 fed out of 
the cassette or the manual feeder is fed to the regis- 
tration rollers 8c, and receives the toner image from 
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the photosensitive drum 2. 

The recording material 9 after the transfer Is fed 
to an image fixing device 10 by a conveyer belt 8, the 
fixing device comprising a driving roller 10a and a 
heating and pressing roller 10b containing therein a 
heater. The transferred image is fixed by application 
of heat and pressure by the fixing device 1 0. Then, the 
recording material 9 is discharged to the outside of 
the apparatus by a pair of discharging rollers 8f. 

The copying machine of this embodiment, has an 
automatic document feeder 1 1 above the original sup- 
porting platen la, so that originals are automatically 
fed one by one. As the document feeder any known 
types are usable. 

(Toner Cartridge) 

The description will be made as to a toner car- 
tridge C. As shown in Figure 2 and 3, the toner car- 
tridge C is mountable to a cartridge mount 5e of the 
developing device 5, and is kept there. It gradually 
supplies the toner into developer chamber 5a (instal- 
ling or built-in type). 

The toner cartridge C comprises, as shown in Fig- 
ure 4, a toner replenishing container 12, a flange 13, 
a flange 14, a stirring member 1 5, a cap 1 6, and a grip 
17. Each part will be described in detail. Sealing 
structure of the stirring member will also described. 

(Toner Replenishing Container 12) 

As shown In Figure 4, It Is generally cylindrical 
(here, "cylindricar is not limited to a one having a cir- 
cular cross-section but covers a polygonal cross- 
section). It Is provided with a toner discharge opening 
12a extending in a longitudinal direction thereof and 
a cut-away portion 12b at each of the opposite long- 
itudinal ends for engagement with a projection of a 
flange 1 3 or flange 14 for the purposes of positioning. 

The Inner length of the toner replenishing con- 
tainer 12 is preferably approx. 160-400mm, further 
preferably approx. 180-330mm, even further prefer- 
ably, approx. 200-3 10mm. 

If It is smaller than 160mm, the toner supplied Into 
the 5a does not extend throughout the length of the 
developing sleeve 5c, with the result of tendency of 
drop-out of toner In a resultant Image. If It is larger 
than 400mm, the length of the developing device 5 is 
too large to downsize It. The size is determined in ac- 
cordance with the size of the sheets usable with the 
apparatus (A3, A4, B4). 

The inner radius of toner replenishing container 
12 is preferably approx. 10-50 mm, and further pre- 
ferably approx. 15-35 mm, and even further prefer- 
ably approx. 25 - 30 mm. 

If it is smaller than 10mm, the power of stirring 
member 15 (partlculation of caked toner and feeding 
of the toner to into the developer chamber 5a Is not 



sufficient. If it is larger than 50mm, the torque re- 
quired by the stirring member 15 Is too large. 

In this embodiment, the toner replenishing con- 
tainer 12 has an inner radius of 55mm, a wall thick- 
5 ness of 0.8mm, inner length of the cylinder of 
297.5mm. The toner discharge opening 12a has a 
length of 296mm which Is generally equal to the 
length of the toner replenishing container 12, and a 
width of 7mm. 

10 In terms of the stirring member 15, the dimen- 
sional accuracy of the inner radius and the circularity 
Is high. For this reason, the material of the toner re- 
plenishing container 12 Is preferably thermoplastic 
resin material, among them ABS resin, polyester resin 

15 are preferable because they are easy to manufacture 
with high dimensional accuracy, because they are rel- 
ative less expensive and because they are strong 
against impact, such as falling. Next, anti-Impact 
potystylene resin (HIPS) is preferable. Beside these 

20 materials, paper or aluminum or the like is usable. 

As a method of manufacturing the toner replen- 
ishing container 12 using thermoplastic resin materi- 
al. It is preferable to form the toner discharge opening 
12a and the cut-away portion 12b by pressing after 

25 extrusion. More preferably, inner sizing (cooling core 
type) Is carried out to improve the inner diameter ac- 
curacy and drcularity. Even further preferably, Injec^ 
tion molding Is used, since the accuracy is higher than 
the extrusion. Then, deformation due to hysteresis 

30 does not occur even If heat seal of sealing film or hot 
melt fusing of the flange 13 and flange 14 are effect- 
ed. 

When the Injection molding Is use, it is preferable 
that one of the flanges is integrally molded with the 

36 cylindrical portion, as disclosed In Japanese Laid- 
open Patent Application No. 64803/1993, since then 
the number of parts and the manufacturing steps can 
be saved. In this case, the Injection pressure of 500 - 
1500 Kgf/cm2, and the filing time of 0.005 - 0.02 sec 

40 Is preferable. 

The toner discharge opening 12a of the toner re- 
plenishing container 12 is sealed by a seal 12cl. The 
seal 12c is removed by an operator upon start of use 
of the toner cartridge C. 

45 The seal 1 2c Is in the fonm of a flexible film of lam- 
inations of polyester resin, Nylon, polyethylene resin, 
ethylenevlnylacetate. It has a thickness of approx. 50 
- 200 microns, preferably 10-150 microns. The seal 
1 2c is fixed to the toner replenishing container 1 2 with 

50 such a strength that the toner does not leak during 
transportation by temperature change, pressure 
change, vibratbn, falling. Impact or the like and that 
the peeling Is permitted upon use. The peeling 
strength is preferably, not more than 10 kgf at the 

55 max., and preferably not more than 6 kgf, further pre- 
fly not more than 4.5 kgf, when the seal 12c Is folded 
bach at an angle of 180 degrees and pulled in a long- 
itudinal direction. 
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As a method of fusing the seal 12c to the toner 
replenishing container 12, hot plate fusing. Impulse 
sealing, ultrasonic wave fusing, high frequency fus- 
ing are preferable, and among them, hot plate fusing 
is preferable. 

The total length of the seal 12c Is not less than 
twice the length of the toner discharge opening 12a. 
A part thereof not bonded to the toner replenishing 
container 12 Is folded back at 180 degrees to provide 
a pulling portion, which Is lightly fixed by hot melt 
bonding agent, double sided adhesive tape or the like 
on a fixed portion of the seal 12c, toner replenishing 
container 12, flange 13 or grip 17. 

The flange 13 and flange 14 are mounted to the 
respective ends of the cylindrical portion of the toner 
replenishing container 12, and they are manufactured 
through injection molding using ABS resin, polyester 
resin, HIPS or another thermoplastic resin material. 
The flange 1 3 and flange 14 each have two projection 
13a1 and projection 13a2, projection 14a1 and pro- 
jection 14a2. The projections are engaged with the 
cut-away portions 12b of toner replenishing container 
12. 

One of the flanges, i.e., flange 13 is provided with 
a filling opening 13b for permitting the toner to feed 
therethrough. Inside the filling opening 13b, a cross 
rib 13c is formed, and a a bore 13d for receiving the 
stirring member 1 5 is formed at the center of the cross 
rib 13c. It is preferable that diameter of the filling 
opening 13b is not less than 50% of the inside diam- 
eter of the toner replenishing container 12, further 
preferably not less than 60% from the standpoint of 
improving the filling period and filling efficiency. 

Another flange, i.e., flange 14 is provided with a 
bore 1 4b for receiving stirring member 1 5, and around 
the bore 14b, there is a jaw 14c for supporting an out- 
er periphery of a gear 15a2 of the stirring member 15. 
The jaw 14c is provided with a claw 14d for engage- 
ment with a ring rib 15a3 of the gear 15a2. 

Flange 1 3 and flange 14 are engaged with the re- 
spective ends of the toner replenishing container 12 
having the seal 12c. Engaging method may be with 
hot melt bonding, ultrasonic wave fusing, adhesive 
tape. Particularly, hot melt is preferable because suf- 
ficient sealing and bonding strength can be provided 
without difficulty. Additionally, a method of applying 
a hot meld bonding material to an inner surface of the 
toner replenishing container 12 is preferable, since 
there is no liability of outside projectbn of the bonding 
material. 

Heights of projection 13a1, projection 13a2, pro- 
jection 14a1 and projection 14a2of theflange 13and 
flange 14 and a relatton with the toner discharge 
opening 12a will be described hereinafter. 

(Stirring Member 15) 

As shown in Figures 4 and 5, the stirring member 



1 5 comprises a stirring shaft 15a and a stinring blade 
15b. 

(Stirring Shaft 15a) 

5 

The stirring shaft 1 5a is in the form of a rod having 
an "H" cross-section, for example, At one longitudinal 
end thereof, a portion 15a1 to be received by a bore 
1 3d of the flange 13 Is fonmed, and at the other end, 

10 the gear 1 5a2 is formed for connectbn with a driving 
system. The gear 1 5a2 has a ring rib 1 5a3 at the outer 
periphery. Press-fitting bosses 15a4 are formed for 
supporting stirring blade 15b. 

It is important that the stirring shaft 1 5a has a suf- 

15 ficient straightness, and therefore, the stinging shaft 
1 5a has a generally "H", "L", "T" or the like to prevent 
bending, and particularly "H" Is preferable. 

The material of the stirring shaft 1 5a is preferably 
polyacetal (POM) in consideration of the sliding prop- 

20 erty at the bearing portions and the anti-creep. As the 
manufacturing method, injection molding is prefer- 
ably used from the standpoint of easy manufacturing. 

(Stirring Blade) 

25 

The stirring blade 15b to be mounted to the stir- 
ring shaft 15a is provided with a projection projected 
at least in two directions from the shaft 15a. In this 
embodiment. It comprises a major blade portion 15b1 

30 and auxiliary blade portion 15b2 in two directions. 
The nr^jor blade portion 1 5b1 has an end portion over 
the entire length of the shaft 15a, and there are pro- 
vided slits 15b3. In communication with the slits 
15b3, there are provided rectangular holes 15b4. The 

35 auxiliary blade portion 15b2 has an end surface at a 
position corresponding to the slit 15b3. 

At a longitudinally central portion of the blade 
15b, a plurality of press-f itting bores 15b5 are provid- 
ed to receive the boss 15a4 of the stirring shaft 15a. 

40 As the material for the stirring blade 15b, it pre- 

ferably shows proper elasticity and proper anti-creep 
for example, pdyurethane rubber sheet, or doth coat- 
ed with rubber, and particularly preferable material is 
a polyester (PET) film. It preferably has a thickness 

45 of approx. 50 - 500 ^m, further particularly approx. 
1 50 - 300 ^m. If It is smaller than 50 ^m. the elasticity 
is not enough with the result of lower toner feeding 
force. If it is larger than 500 Mm, the elasticity is too 
strong with the result of required large torque to rotate 

50 the stirring blade 15b In contact with the inner surface 
of the container 12. tn this embodiment, the thickness 
is approx. 188 \ixr\. 

As the manufacturing method for the stirring 
blade 1 5b, the above-described material Is stamped 

55 out by pressing, since it is of high accuracy without 
high cost 

The stinring shaft and stirring blades 15b thus 
manufactured are integrated by inserting the boss 
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1 5a4 into the bore 1 5b5. press-fitting them by heat or 
ultrasonic wave. The stirring nnember 15 is inserted 
into the container 12, and the opposite ends thereof 
are supported by the flanges 13 and 14 to permit the 
rotation thereof. The method of mounting the stirring 
member 1 5 will be described hereinafter. The descrip- 
tion will be made as to the shape of the stirring blade 
1 5b. It is preferable that the stirring blade 15b projects 
from the stirring shaft 15a in at least two directions. 
Particularly, it is preferable as in this embodiment that 
the blade extending in the two directions has different 
lengths of tangent line with respect to the internal wall 
surface of the container 12. One of the main blade 
portion 15b1 is provided with a plurality of slits 15b3 
but it is still extended over the entire length of the 
blade 15a, and therefore has a sufficient restoring 
force, and therefore, has a high toner feeding power. 
In addition, the slits 15b3 and the holes 15b4 are ef- 
fective to prevent increase of the torque. The auxiliary 
blade portion 15b2 extended only at the portion cor- 
responding to the slit 15b3 and the holes 15b4, are ef- 
fective to reduce the remaining amount of the toner. 
By doing so, if the comparison is made with a blade 
portion extended uniformly in the two directbns, the 
required torque is smaller in this embodiment despite 
the higher toner feeding force. 

From the standpoint of reducing the required tor- 
que and the increase of the toner feeding force, the 
width of the slit 15b3 in the main portion of the blade 
1 5b1 has a width of approx. 0.5 - 3 mm. The interval 
between the slits is preferably approx. 20 - 60 mm, 
further preferably approx. 30 - 55 mm, even further 
preferably approx. 34-52 mm. 

The length of the rectangular hole ^5b4 in the 
longitudinal direction is preferably approx. 20 - 80 % 
of the Interval of the slits. It Is preferable that the side 
thereof which Is parallel with the stirring shaft 15a and 
adjacent to the shaft 15a is in contact with the stirring 
shaft 15a. 

From the standpoint of reducing the toner remain- 
ing amount and reducing the required torque, the 
length of the end surface of the auxiliary portion 1 5b2 
measured along the length of the rotational shaft is 
preferably approx. 5-15 mm longer than the width of 
the slit 15b3. 

The description will be made as to the distance of 
the stimng blades 15b1 and 15b2 In the radial direc- 
tion. It is slightly longer than the internal radius of the 
container 12a, so that it is rotated with light contact 
with the inner wall of the container 12a. By doing so. 
the stirring blades 15b1 and 15b2 are rotated with 
small deformation, and when the deformation is re- 
moved by the elasticities of the blades 1 5b1 and 1 5b2 
at the opening 12a, the toner is thrown, by which the 
toner supplying effect Is Increased. 

Therefore, the distance from the rotational center 
of the stirring member 15 to the free end of the blade 
is longer by approx. 0.5 - 5 mm. preferably 1.0-4 mm. 



further preferably 1.5 - 3 mm approximately than the 
inner radius of the container 12. 

If the difference is smaller than 0.5 mm. the suf- 
ficient restoration force of the blade is not expected, 
5 and if it is larger than 3 mm, the toner feeding power 
is too large with the result of excessive toner supplied 
into the developer chamber 5a, which may lead to 
caking of the toner. 

Additionally, the required rotational torque is targe. 
10 In this embodiment, as described hereinbefore, 

the stirring shaft 15a and the stimng blades 15b are 
separately manufactured, and are integrated by 
press-fitting. Preferably, however, the stirring shaft 
15a and the stirring blade 15b may be Integrally 
15 formed through ejection molding or the like. By doing 
so, the number of parts and manufacturing steps can 
be reduced, and in addition, the accuracy of the di- 
mension from the center to the free end of the blade 
can be improved. 
20 In this case, a high speed and high pressure in- 

jection molder Is preferably used since then the thick 
wall portion of the shaft and the thin wall portion of the 
blade can be simultaneously molded with high preci- 
sion. In this integral molding type, the ejection pres- 
25 sure is approx. 500 - 1 500 kgf/cm^, and the filling tinr» 
of the resin material is preferably approx. 0.005 - 0.02 
sec. Using these values, an integral stirring member 
15 having the integral stirring shaft 15a and stirring 
blade 15b is injection-molded, and it has been found 
30 that any In conveniences such as waving or the like 
is not observed in the stirring blade 15b. 

As a further preferable manufacturing method, 
there is a gas assist injection molder. In this case, the 
stirring shaft 15a can be a hollow shaft, which is con- 
35 venient from the standpoint of the straightness of the 
stirring shaft 15a. The cross-section is preferably cir- 
cular in which two parts are reiTK>ved In the hollow 
part. The removed part is effective as a seat for the 
mounting of the stirring blade 15b. 

40 

(Cap) 

The cap 16 functions to plug the filling opening 
1 3b in the flange 13, after the toner is filled in the con- 
45 tainer 12. It is of low density polyethylene, high den- 
sity polyethylene, polypropylene or the like (prefer- 
ably low density polyethylene), and in the form of a cy- 
linder having a bottom portion. 

By press-fitting the cap 1 6 into the filling opening 
50 13b, by which the filling opening 13b is closed and 
sealed so that the toner leakage is prevented. 

(Grip) 

55 The description will be made as to the grip 17. It 

is effective to cover the cap 1 6 for the opening 1 3b af- 
ter the filling of the toner into the container 12, and 
also to function as a grip when mounting or demount- 
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ing the toner cartridge C, relative to the developing 
device 5. As show/n In Figures 4 and 6, It has an inte- 
gral movable lever 1 7c constituting locking nneans for 
preventing rotation of the engaging portion 17a, grip 
1 7b and the toner cartridge C. As the material for the 
grip 17, polypropylene (PP), acrylonltrile styrenebu- 
tadiene copolymer (ABS) or anti-impact polystyrene 
(HIPS) or another thermoplastic material. Polypropy- 
lene is further preferable since the movable lever 17c 
using elasticity is provided. 

The engaging portion 17a functions to engage 
the grip 17 in the flange 13. It Is in the form of a cylin- 
der, and at an end thereof, a cut-away portion 17a1 
is formed corresponding to the projection 13a1 or 
13a2 of the flange 13. At several positions of the In- 
ternal surface (equidistant three portions in this env 
bodiment), engaging claws 17a2 are provided. By en- 
gaging the cut-away portion 1 7a1 with the projections 
13a1 and 13a2, by which the positioning is acconv 
plished. It is firmly locked into a recess 1 3e in the out- 
er surface of the flange 13, by which the grip 17 Is 
fixed to the flange 13. 

The inside surface of the engaging portion 17a is 
provided with several ribs 17a3 (four ribs are prefer- 
able). The Internal diameter between end of the ribs 
is substantially equal to the outer diameter of the cap 
16. When the grip 17 is engaged with the flange 13, 
the Internal diameter portions of the ribs confined out- 
er peripheral surface of the cap 16. At a predeter- 
mined position of the rib 1 7a3, a stepped portion 1 7a4 
is formed, at a position for confining an end of the cap 
16 when the grip 17 is engaged with the flange 13, as 
shown in Figure 6. 

By doing so, when the grip 1 7 Is engaged with the 
flange 13, the cap 1 6 is completely hidden, and in ad- 
dition, it is confined by the rib 17a3, so that disen- 
gagement of the cap 1 6 from the opening 1 3b is com- 
pletely avoided. 

As a method of mounting the grip 17 to the flange 
13, the above-described clamping method is not lim- 
iting, but hot melt bonding, ultrasonic wave fusing, 
press-fitting, adhesive tape or the like are usable. 
However, the above-described clamping method is 
preferable since it Is easy. When this is used, diseng- 
ageable structure Is usable. 

The movable lever 17c is vertically movable by 
the elasticity of the engaging portion 1 7a with a slit in 
the engaging portion 17a. At a predetermined posi- 
tion, a locking projection 17c1 is formed. The projec- 
tion 17c1 is locked at a predetermined position of the 
developing device 5 when the toner cartridge C is 
mounted on the developing device 5 with the rotation, 
so that the rotation of the toner cartridge C is prevent- 
ed during image forming operation. 

(Toner Cartridge Manufacturing Method) 

The description will be made as to the process of 



assembling the toner cartridge C, using the above- 
described members. 

As described, the sheet 12c is mounted to the 
opening 12a of the container 12 to plug the opening 

5 1 2a, and a hot melt bonding material Is applied on the 
Internal surface of the container 12 at the opposite 
end portions. The projections 13a1, 13a2, 14a1 and 
14a2 of the flanges 1 3 and 14 are aligned with the cut- 
away portions 12bof the container 12. The flanges 13 

10 and 14 are engaged and bonded at the opposite ends 
of the toner replenishing container 12. 

Then, a stirring member 15 comprising the stir- 
ring shaft 15a and the stirring blades 15b mounted 
thereon is inserted Into the bore 14b of the flange 14 

15 to mount It to the container 12. Since the stirring 
blades 1 5b are flexible and thin, and since the length 
between the end of the main blade portion 15b1 and 
the auxiliary blade portion 15b2 is larger than the di- 
ameter of the bore 14b, the insertion is not easy. 

20 As shown in Figure 7B, a tool 1 8 is mounted to the 
flange 14. The tool has a bore 1 8a in the fonm of a fun- 
nel having gradually and continuously decreasing di- 
anneter. The small diameter portion of the funnel bore 
18a has the same size as the bore 14b of the flange 

25 14. When the tool 1 8 is mounted to the flange 14, the 
small diameter portion and the bore 14b are continu- 
ous. Therefore, when the stirring member 51 is insert- 
ed Into the funnel bore 18a of the tool 18, the blades 
1 5b1 and 1 5b2 are deformed along the surface of the 

30 funnel bore 1 8a, and therefore, they are smoothly in- 
serted into the bore 14b of the flange while being 
along the bore surface. 

In this manner, the stirring member 1 5 is inserted 
into the container 12, and the engaging portion 15a1 

35 at the end of the stirring member 15 is engaged into 
the shaft bore 13d of the flange 13. In order to make 
the insertion easy at this time, a tool 19 is mounted 
to the flange 13, as shown in Figure 7B. 

The tool 1 5 has a diameter permitting insertion 

40 into the filling opening 13b of the flange 13. and Is pro- 
vided with a cross groove (not shown) to avoid inter- 
ference with the cloth rib 13c of the filling opening 
13b. An end of the tool 19 is provided with a hole 19a, 
and has a larger diameter at the end. The diameter 

45 gradually decreases, and the smallest diameter por- 
tion is continuous with the hole 13d. Therefore, the 
engaging portion 15a1 of the end of the stirring mem- 
ber inserted from the flange 14 of the container 12 Is 
guided by the funnel bore 19a and is smoothly 

50 brought Into engagement with the shaft bore 13d. 

After the engaging portion 15a1 is Inserted into 
the shaft bore 13d as described above, the stirring 
member 15 is pushed strongly, by which the wing rib 
15a3 of the gear 15a2 (Figure 4) Is engaged with the 

55 claw 14d of the flange 14 and clamping therebetween 
is established to prevent movement along the shaft is 
prevented. In addition, the outer periphery of the gear 
15a2 is supported on the ring jaw 14c (Figure 4) of the 
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flange 14 to prevent movement in the radial direction. 
Therefore, the stinging member 1 5 is supported by the 
flanges 13 and 14 without play. Upon the mounting of 
the stirring member 15, a sealing member for prevent- 
ing toner leakage is preferably mounted between 
them to prevent leakage of the toner between the 
bore 14b of the flange 14 and the gear portion 15a2 
of the stirring member 15. 

Then, the tools 18 and 19 are removed. The toner 
is filled through the opening 13b. As shown in Figure 
8, the toner (one component magnetic toner in this 
embodiment) T is filled using developer hopper 30. 
The developer hopper 30 is provided with a supply 
port 30b for permitting supply of the toner T, at an up- 
per portion of the funnel like main body 30a. At the 
bottom end, an adopter 30c for fitting with the port 
13b of the toner cartridge C is mounted. Inside the 
main body 30a. there Is an auger 30d which is rotat- 
able. By properly controlling the rotation of the auger 
30d, the toner filling speed can be controlled. The in- 
side surface of the main body 30a is treated with flu- 
orine to reduce the f rictional coefficient, by which the 
toner filling efficiency from the developer hopper 30 
to the toner cartridge C Is improved. After the toner T 
is supplied in this manner, a gap 16 is press-fitted to 
the opening 13b, thus plugging the opening 13b. 

Subsequently, the projections 13a1 and 13a2 of 
the flange 13 are aligned with the cut-away portion 
17a1 of the grip 17, and the engaging portion 17a of 
the grip 17 is press-fitted into the flange 13, by which 
an engaging claw 17a2 of the engaging portion 17 is 
locked In a locking recess 1 3e of the flange 1 3 so that 
they are securedly clamped. By doing so, the cap 16 
is completely hidden, and the cap 16 is fixed by the 
rib 17a3 (Figure 6). 

In the nrwinner described above, the toner car- 
tridge C shown in Figure 3 is assembled. 

(Sealing Structure for the Stinring Member) 

Referring to Figure 9, the description will be made 
as the sealing structure for preventing toner leakage 
between a hole 14b of the flange 14 of the toner car- 
tridge C and a gear 1 5a2 which is a drive transmission 
mechanism for transmitting the driving force to the 
stirring member 15. 

As descrifc>ed hereinbefore, when the stirring 
menfiber 1 5 is strongly pushed into the flange 14, the 
claw 14d which is an engaging portion on the flange 
14 is engaged with a wing rib 15a3 which is a portion 
to be engaged and which is provided on the gear 
15b2. so that the stirring member 15 is not movable 
in the longitudinal direction of the rotational shaft. Pri- 
or to the insertion of the stirring member 15, around 
the hole 14b of the flange 14, a gasket 30 in the form 
of a flat ring is provided as a toner leakage preventing 
seal. By doing so, the gasket 30 is sandwiched be- 
tween the gear 15a2 and the flange 14. being com- 



pressed therebetween. As the material for the gasket 
30, it is preferably elastic, and foamed polyetylene 
resin or polyurethane or the like, rubber sponge or 
wool felt or the like are usable. Particularly, the wool 

5 felt Is particularly preferable because it has a proper 
elasticity, and Is excellent In the durability with rela- 
tively good sliding property so that the required tor- 
que of the stimng member 15 can be lowered. In ad- 
dition, it is less expensive. Therefore, in this embodi- 

10 ment, a wool felt having a thickness of 3.0 mm and an 
apparent density of 0.28 g/cm^ is used. It Is com- 
pressed to 2.5 mm between the gear 15a2 and the 
flange 14. 

When the density of the gasket 30 is too high, it 
15 is difficult to provide the sealing property, and the re- 
quired torque tends to increase. Therefore, when a 
high density gasket is used, the compression ratio is 
lowered to suppress the required rotational torque. 
The compression ratio is determined on the basis of 
20 the dimensions of the stirring member and the flange 

14 and the thickness of the gasket 30. It is easy to in- 
crease or decrease the compression ratio. However, 
there is a variation in any case. The stirring member 

15 and the flange 14 are manufactured by injection 
25 molding of the thermoplastic resin material, and 

therefore, there is a possibility that fine pits and pro- 
jections are formed on the contact surface to the gas- 
ket 30. For this reason, if the density of the gasket 30 
is too high, it becomes difficult to assure the sealing 

30 property by accomnrK>dating the pits and projections. 

If the density of the gasket 30 is too low, it is dif- 
ficult to maintain the sealing property for a long period 
of time, and in addition, in the case of the wool felt, it 
becomes easily fuzzy. Therefore, if the density of the 

35 gasket 30 is too low, the dimensional variation and 
the surface roughness can be easily accommodated, 
and therefore, the sealing property can be easily ac- 
complished. However, when the compressed state 
lasts for a long term, a permanent compression defor- 

40 matlon results, and therefore, the sealing property Is 
rather insufficient. 

From the foregoing reasons, the gasket 30 is pre- 
ferably wool felt, and preferably has an apparent den- 
sity of 0.20 g - 0.35 g/cm^. further preferably 0.25 - 

45 0.30 g/cm^. 

The compression ratio of the gasket 30 is prop- 
erty determined in accordance with the material of the 
gasket 30 and the apparent density. In the case of the 
wool felt having the above-described apparent densi- 

50 ty, it is preferably 4 - 40 %, further preferably 10-30 
% and even further preferably 15-20 %. If the conrv- 
pression ratio is smaller than the range, the perma- 
nent deformation results from the long term compres- 
ston so that the sealing property is lowered. If it is larg- 

55 er than the range on the contrary, the sealing prop- 
erty is lowered, and the required torque increases. 

The flange 14 is provided with a ring rib 14e to 
which an inskle diameter portion of the gasket 30 in 
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the form of a flat ring is contacted. The rib 14e is pro- 
vided for the following purposes. 

That is, the rib 14e sandwiches the gasket 30 to 
prevent the gasket 30 from being rotated by the stir- 
ring member 15, and in addition, it is effective to pre- s 
vent the fibers of the wool felt from entering the toner 
replenishing container 12. When the stirring blade 
15b is inserted into the container 12, the gasket 30 is 
prevented from becoming fuzzy, and in addition, it Is 
effective to guide the stirring blade 15 into the hole io 
14b. Additionally, when the process cartridge C is let 
fall, the gear 15a2 is abutted to the rib 14e so that the 
stirring member 15 is prevented from entering the 
container 12, thus preventing release of the engaging 
portions. As shown in Figure 9, a space 31 is formed i5 
between the rib 14e and the gear 15a2, and the space 
functions as a buffer for the toner particles stirred in 
the container 12. That is, when the loner particles re- 
ceive shearing force, they escape to the space so that 
the shearing force is eased, thus preventing produc- 20 
tion of caked particles (coarse particles). 

By sandwiching a gasket 30 between the flange 
of the container 12 and the gear 15a2 of the stirring 
member 15, the leakage of the loner between them 
can be assuredly prevented. By properly selecting the 25 
compression ratio of the gasket 30. an abnormal in- 
crease of the torque of the stimng member 1 5 can be 
prevented. Therefore, the rotational speed of the stir- 
ring member 15 can be increased, thus increasing the 
toner feeding power to increase the image formation 30 
speed. 

In addition, the engaging portion between the 
flange 14 and the gear 15a2 (claw 14d and the ring 
rib 15a3) are outside of the gasket 30, and therefore, 
the leaked toner is prevented from reaching the en- 35 
gaging portions. Therefore, the production of coarse 
particles as a result of agglomeration by the friction 
between the engaging portion, can be prevented. 
Thus, white stripes and black dots resulting from the 
coarse partk^les, can t>e prevented beforehand. 40 

The preferable dimensions of the parts shown in 
Figure 9 will be described. An interval LI between the 
hole 14b and the stirring member 15 Is 0.3 - 3 mm, 
preferably 0.3 - 1 .5 mm, and further preferably about 
0.5 mm such that the stirring rod 15 is not contacted 45 
to the inside of the hole even if it is eccentric, and 
such that the hole diameter is minimized. 

The engaging length L2 of the claw 14d is prefer- 
ably 0.3 - 3 mm, further preferably 0.7 - 2 mm and 
even further preferably 1 .2 mm such that the engag- 50 
ing Is assured while the engagement is easy. 

The gap L3 between the end of the rib 14e and 
the gear 15a2 is preferably 0.3 - 1 mm, further prefer- 
ably 0.3 - 0.7 mm, and even further preferably about 
0.5 mm such that the fibers of the gasket is prevented 55 
from entering the container 1 2 and that the gear 1 5a2 
is not rubbed with the rib 14e. 

The thickness L4 of the compressed gasket 30 is 



preferably 1-5 mm, further preferably 2-3 mm and 
even further preferably 2.5 mm such that the suffi- 
cient sealing property is provided and such that the 
coarse toner particles are not produced. 

The above-described dimensions are easily ac- 
complished by properly selecting the dimension of 
the gasket 30 and the flange and the stirring member 
15. Particularly in this embodiment, the gear 15a2 is 
Integrally formed on the stinring shaft 15a of the stir- 
ring member 15, and therefore, the selectfon of the 
above-described dimensions is easy. As compared 
with the case of using separate members, the num- 
bers of parts and manufacturing steps and be re- 
duced. 

(Mounting of the Toner Cartridge to a Developing 
Apparatus) 

The toner cartridge C is Inserted into a cartridge 
mount 5e of the developing apparatus 5, as shown in 
Figure 10. The developing device 5, as shown in Fig- 
ure 2, is provided with a cartridge mount 5e for receiv- 
ing the toner cartridge C adjacent the developer 
chamber 5a. The mount 5e and the developer cham- 
ber 5a are in communication with each other through 
an opening 5f. The communicating portion is provided 
with a shutter 20 for closing and shutting the opening 
5f. The shutter 20 rotates with mounting and de- 
mounting of the toner cartridge C. 

The description will be made as to the structure 
of the shutter 20 and the mounting process of the to- 
ner cartridge. 

(Shutter) 

When the toner cartridge C is not mounted on the 
mount 5e or when the toner cartridge C shown in Fig- 
ure 11 A Is in a mounting or demounting position 
(pose) with the opening 12a at an upper position, the 
shutter member 20 closes the opening 5f to permit re- 
verse flow of the toner from the developer chamber 
5a to the mount 5e. With this closing position, the 
shutter 20 is confined by a spring 29 mounted to the 
inner top surface of the cartridge mount 5e, so that it 
is not removed. With this state, the shutter member 
20 is sandwiched between projections 14a1 and 
14a2. 

When the toner cartridge C is rotated from the 
mounting and demounting position to the using posi- 
tion, the shutter 20 is urged by a projection 14a1 and 
therefore is rotated to open the opening 5f, as shown 
in Figure 11B, to permit toner supply from the toner 
cartridge C into the developer chamber 5a. 

Figure 12 shows a relation between the toner car- 
tridge C and the shutter 20. The shutter 20, as shown 
in Figure 12, is provided with an opening 20a in a 
semi-cylindrical surface along the peripheral of the 
container 1 2. The configuration and size of the open- 
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Ing 20a are generally the same as the opening 12a of 
the container 12, or the opening 20a of the shutter 
mennber 20 is slightly larger. The shutter member 20 
Is an SUS or the like plate stannped out and bent. 
Around the Internal surface of the opening 20a, a 
sealing member 20b is mounted to prevent the toner 
leakage (Figure 11). The sealing member 20b is pre> 
ferably elastic material such as polyester, polyur- 
ethane foamed material or the like. When the toner 
cartridge C is inserted into the mount 5e, the seal 20b 
Is contacted to the outer surface of the toner cartridge 
C to prevent the leakage of the toner between the 
shutter 20 and the toner cartridge C. As shown In Fig- 
ure 11, the similar seal 21 is provided between the 
periphery of the opening 5f of the developer chamber 
5a and the shutter 20, thus preventing the toner leak- 
age therebetween. 

(Toner Cartridge Mounting Process) 

Description will be made as to the process of an 
operator mounting the toner cartridge C to the devel- 
oping device 5. Referring to Figure 13, a side cover 
22 of a copying machine Is opened (Figure 13A), and 
the used-up toner cartridge C Is removed, and there- 
after, a fresh toner cartridge C is mounted to the car- 
trklge mount 5e of the developing device 5 with the 
toner discharging opening 12c facing upward (Figure 
13B). Subsequently, the sealing member 12c for the 
opening 12a is removed (Figure 13C), and the toner 
cartridge C is rotated about 90 degrees to bring the 
opening 12a into alignment with the opening 5f of the 
developing device 5 (Figure 13D). At this time, the to- 
ner cartridge C is locked so as not to be rotated with 
the stirring member 15. Then, the side cover 22 is 
closed, so that the mounting of the toner cartridge C 
Is completed (Figure 13E). 

When the toner cartridge C Is removed, the lever 
17e Is operated to release the locking (Figure 13F). 
and the reverse operation Is carried out to remove it 
from the developing device 5. 

In accordance with the above-described process, 
the functions of various parts when the operator 
mounts the toner cartridge C onto the developing de- 
vice 5, will be described. 

When the toner cartridge C Is Inserted into the 
cartridge mount 5e, two grooves 23a and 23c are 
formed at positions corresponding to the projections 
14a1 and 14a2 of the flange 14, as shown in Figures 
14a and 13b, and therefore, the insertion of the toner 
cartridge C is prevented unless they are aligned. The 
flange 13 is provided with projections 13a1 and 13a2. 
However, the angular positions thereof are aligned 
with the projections 14a1 and 14a2, and the conre- 
sponding projections 13a1 and 13a2 are of the same 
configurations, or the projections 13a1 and 13a2 a 
smaller, and therefore, the flange projections 13a1 
and 13a2 are automatically insertable mto the 



grooves 23a and 23b. By making the configurations 
of the grooves 23a and the projections 14a1 different 
depending on the kinds of the toner cartridge C (the 
using developing device is different depending on the 

5 material of the toner), by which erroneous mounting 
of the toner cartridge C can be prevented. 

The flange projections 14a1 and 14a2 have dif- 
ferent sizes, and they are not diametrically opposite, 
and therefore, the Insertion angle of the toner car- 

10 tridge C is limited to one. Upon the insertion of the to- 
ner cartridge C, the opening 12a is controlled to face 
upward, by which the toner scattering upon the 
mounting or demounting of the toner cartridge C. 
When the used-up toner cartridge C is removed, the 

15 small amount of the toner remaining therein may scat- 
ter, but this is effectively prevented. 

As shown in Figure 14A, the Inside surface of the 
cartridge mount 5e is provided with a guiding rail 24 
parallel with the inserting direction of the cartridge, 

20 along which the flange projection 14a1 is guided. 
Therefore, when the operator does not insert the to- 
ner cartridge C to a predetermined position, the rota- 
tion of the toner cartridge C in the mounting direction 
(arrow in Figure 14B) is not permitted. The guide rail 

25 24, as shown In Figure 14A, stops at a rear portion 
and the Inlet portion of the cartridge mount 5e, and 
therefore, when the toner cartridge C is sufficiently 
Inserted to a predetermined position, the flange pro- 
jection 13a1 is out of alignment with the guide rail 24, 

30 and the projection 1 3a2 of the flange 1 3 Is also out of 
alignment with the groove 23b, so that the rotation of 
the cartridge C in the mounting direction Is permitted. 

At an insertion end of the cartridge of the car- 
tridge mount 5e, as shown in Figure 14A, a jaw 25 Is 

35 formed. When the operator inserts the toner cartridge 
C sufficiently in the cartridge mount 5e, as shown in 
Figure 15A, the iever 17c deforms by elasticity, by 
which a locking projection 1 7c1 goes beyond the jaw 
25. By this, even when the operator peels the sealing 

40 member 12c covering the opening 12a, at the end 
1 2c1, the locking projection 17c1 is engaged with the 
jaw 25. and therefore, the toner cartridge C is pre- 
vented from removed from the cartridge mount 5e to- 
gether with the sealing member 12c. 

45 When the toner cartridge C is completely insert- 
ed, the opening 12a and the shutter opening 20a are 
In communication with each other as shown In Figure 
12, and the flange projections 13a1, 13a2, 14a1 and 
1 4a2 are engaged with the end portions of the shutter 

50 member 20 with the four corners of the shutter 20 be- 
ing sandwiched thereby. By doing so, the shutter 
member is integrally rotatable with the rotation of the 
toner cartridge C. 

Then, the sealing member 1 2c of the opening 1 2a 

55 is peeled off. At this time, since the toner cartridge C 
is completely accommodated by the cartridge 5e, the 
toner scattering or leaking can be prevented. Partic- 
ularly in order to avoid the non-uniform distribution of 

10 
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the toner In the longitudinal direction of the toner car- 
tridge, the toner cartridge is shaked or rolled conven- 
tionally. In such a case wherein the toner powder In 
the container 12 contain sufficient quantity of air so 
that the apparent density of the toner is low, and the 
flowability of the toner is high, the toner scattering ef- 
fect is rennarkably advantageous. 

After the toner cartridge C is opened by peeling 
the sealing member 1 2c off, the operator then rotates 
the toner cartridge C to direct the toner discharging 
opening 12a in a predetermined direction. In this enrv 
bodiment, the opening 5f of the developing device 5 
is at a lateral portion of the toner cartridge C, and 
therefore, the opening 12a is directed substantially 
horizontally. Since the shutter 20 is sandwiched by 
the flange projections 13a1, 13a2, 14a1 and 14a2of 
the toner cartridge C, as described above, when the 
toner cartridge C is rotated with the grip 1 7b, the shut- 
ter 20 is Integrally rotated. At this time, the close con- 
tact is maintained between the outer peripheral sur- 
face of the toner cartridge C and the shutter member 
20 and between the developer chamber 5a and the 
shutter 20, by the sealing memtjers 20b and 21. 

When the toner cartridge C is rotated, the projec- 
tion 13a2 of the flange 13 Is engaged to a stepped 
portion 26 of the cartridge mount 5e, as shown in Fig- 
ure 14A, and therefore, even if an attempt is made to 
remove the toner cartridge C halfway of the rotation, 
the projection 1 3a2 is confined by the step 26. so that 
the removal is not permitted. 

The description will be nrtade as to the relation- 
ship between the flange projection of the toner car- 
tridge and the toner discharging opening 12a In this 
embodiment If the flange projection is at any position 
away from a longitudinal extension of the toner dis- 
charging opening 12a, the rotation of the shutter 20 
is permitted irrespective of whether it is provided on 
only one of the flanges 13 and 14. However, at least 
one flange projection is provided at each longitudinal 
end of the toner cartridge C since then the force re- 
lating to the opening or closing of the shutter 20 is dis- 
tributed uniformly to the opposite ends of the shutter 
member 20 and the toner cartridge C, by which defor- 
mation of the toner cartridge C is prevented to permit 
smooth opening or closing motion of the shutter 20. 
In addition, projections 13a1 and 14a1 for moving the 
shutter 20 to open the opening 5f by engagement of 
the side surface with the shutter 20, and projections 
1 3a2 and 14a2 for moving the shutter 20 to close the 
opening 5f, are separate portions from each other, 
and therefore, the load applied to the projection can 
be reduced. 

In addition, as in this embodiment, two projec- 
tions 13a1, 13a2. 14a1 and 14a2 for the opening and 
closing functions, respectively, are disposed at oppo- 
site positions with an extension of the opening 12a 
therebetween, at the longitudinal ends of the car- 
tridge C. This is preferable. Particularly, the shutter 



20 Is sandwiched by the opening projections 13a1 
and 14a1 and the closing projections 13a2and 14a2. 

The projections 13a1, 13a2. 14a1 and 14a2 may 
be fused or bonded on the toner replenishing contain- 

5 er 12, or they may be integrally molded with the con- 
tainer 12. However, from the standpoint of the 
strength and the cost, they are preferably integrally 
molded on the flanges 13 and 14. 

The ends, adjacent to the toner discharging open- 
to ing 12a, of the flange projections 13a1, 13a2, 14a1 
and 14a2, are engaged with the shutter 20 so that 
they receives the largest force upon the shutter open- 
ing and closing. For this reason, the component in the 
directbn away from the center of the cylinder of the 

15 container 12 and the component toward the center, 
are as small as possible. Therefore, the ends, adja- 
cent to the toner discharging opening 12a, of the 
flange projections 13a1, 13a2, 14a1 and 14a2. are 
substantiaily perpendicular to the outer peripheral 

20 tangent line of the cylinder at the portion. 

The heights of the projections 13a1, 13a2, 14a1 
and 14a2 are preferably such that it is projected be- 
yond the outer surface of the container 12 by approx. 
2 - 10 mm to ensure the engagement with the shutter 

25 20 and to permit opening and dosing motion of the 
shutter 20. The projection is further preferably 4-6 
mm. If It is smaller than 2 mm, the degree of engage- 
ment Is too small with the possible result that the en- 
gaging portion of the shutter 20 rides on the projec- 

30 tions13a1, 13a2. 14a1 and 14a2 upon the opening or 
closing of the shutter 20. If it is larger than 10 mm, the 
cartridge mount 5e becomes bulky. 

The positional relationship between the toner dis- 
charging opening 12a and the projections 13a1 and 

35 13a2 (first projections) and projections 14a1 and 
14a2 (second projections) with the opening 12a 
therebetween, wilt be described as to the circumfer- 
ential direction. As shown in Figure 16, an angle 
formed between a line connecting the center of the 

40 cylinder of the container 12 and the center CI in the 
longitudinal direction of the toner discharging open- 
ing 12a and a line connecting the center of the cylin- 
der and an end of the projectk)ns 13a1 and 14a1 ad- 
jacent to the toner discharging opening, is 91 , and an 

45 angle formed between a line connecting the center of 
the cylinder and the longitudinal center C1 of the to- 
ner discharging opening 12a and the ends of the pro- 
jections 13a2 and 14a2 adjacent to the toner dis- 
charging opening and the center of the cylinder, is 82. 

50 The angle 91 is preferably approx. 20 - 90 degrees, 
further preferably approx. 30 - 50 degrees, even fur- 
ther preferably approx. 40 - 50 degrees. The angle 92 
is preferably approx. 70-160 degrees, further prefer- 
ably 105 - 130 degrees, even further preferably ap- 

55 prox. 110 - 120 degrees. In this embodiment, the an- 
gle 61 is 45±1 degrees, and 92 is 115±1 degrees. 

If the angle 91 is smaller than 20 degrees and 92 
is smaller than 70 degrees, the projections 13a1, 
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13a2, 14a1 and 14a2 are close to the opening 12a of 
the less rigid toner container 12. and therefore, the to- 
ner discharge opening 12a Is easily deformed during 
the opening and closing operation of the shutter. In 
addition, the space for the seal 20b is limited. If the 
angle 91 is larger than 90 degrees, or 02 is larger than 
1 60 degrees, the circumferential length of the shutter 
20 becomes long with the result of larger operational 
force requ ired for the opening and closing of the shut- 
ter 20. 

In this embodiment, as described hereinbefore, 
shutter opening projections 13a1 and 14a1 and shut- 
ter closing projections 13a2 and 14a2 are provided at 
the longitudinally opposite ends of the toner replen- 
ishing container 12. If the projection Is provided only 
one longitudinal end of the container 1 2, the positions 
of the projections faced to each other with the toner 
discharging opening 12a therebetween are such that 
the line connecting the center of the cylinder and the 
longitudinal center of the opening 12a and the line 
connecting the center of the cylinder and the projec- 
tion side end adjacent the toner discharging opening 
12a forms an angle between approx. 20 - 160 de- 
grees, for the reasons described in the foregoing. 

When the toner cartridge inserted into the car- 
tridge mount 5e Is rotated In the mounting direction, 
the flange projections 13a1 and 14a1 for the shutter 
closing are engaged with the shutter 20 so that the 
cartridge C and the shutter 20 are integrally rotated. 
This rotation is limited upon the flange projections 
1 3a2 and 1 4a2 being abutted to the step 27 of the car- 
tridge mount 5e, as shown in Figure 14A. At this time, 
the opening 12a of the container 12 and the opening 
20a of the shutter 20 are directed sut>stantia!ly hori- 
zontally so that it Is in communication with the open- 
ing 5f of the developing device 5 (Figure 11 B). 

When the toner container 12 is rotated to the stop 
position in this manner, the movable lever 17c is elast- 
Ically deformed as shown in Figures 15B and 15C. so 
that the locking projection 17c1 goes overthe end 25a 
of the jaw 25 of the cartridge 5a to automatically en- 
gaged with the end. By doing so, even if the cartridge 
C is rotated In the clockwise direction, the rotation Is 
prevented because of the engagement between the 
projection 17c1 and the jaw end. 

In order to promote the motion of the projection 
17c1 beyond the end 25a when the cartridge C is ro- 
tated in the mounting direction, an inclined surface 
17c2 is formed. Therefore, even If the lever 17c is not 
pressed, when the cartridge C is rotated in the mount- 
ing direction, the locking projection 17c1 is abutted to 
the end 25a of the jaw, and the lever 17c elastlcally 
defornr^s along the inclined surface 17c2. so that the 
locking projection 17c1 goes beyond the end 25a. Af- 
ter this, the movable lever 17c elastlcally deforms 
with the result of automatically locking. By this click, 
the operator can sense the assured mounting of the 
toner cartridge C. 



By the mounting of the toner cartridge C, the gear 
1 5a2 of the stinting member 1 5 Is engaged with a driv- 
ing gear 28 of the main assembly to permit rotation, 
as shown in Figure 14A. 

5 

(Toner Feeding Operation) 

In the manner described above, the toner car- 
tridge C is mounted to the developing device 5 to per- 

10 mit image forming operation. The description will be 
made as to the toner feeding from the toner cartridge 
C during the image forming operation. 

During the image fomiing operation, the driving 
force is transmitted to the stirring member 15, and the 

15 member 1 5 rotates In the clockwise direction in Figure 
11 B at 10.2 rpm, for example. By this, the toner in the 
toner replenishing container 12 is sufficiently stirred 
and unifomned by the stirring blade 15b, and in addi- 
tion. It Is properiy electrically charged. The toner is fed 

20 to the developer chamber 5a of the developing device 
5 through the toner discharge opening 12a, the shut- 
ter opening 20a and the opening 5f of the developing 
device. At this time, the toner discharge opening 12a 
is directed substantially horizontally, and therefore, a 

25 large amount of unstirred or uncharged toner is pre- 
vented from being supplied into the developing de- 
vice 5 at once. With the reduction of the toner in the 
toner replenishing container 1 2 as a result of develop- 
ing operation, the toner feeding force by the stirring 

30 member 15 is sufficiently strong, and therefore, the 
amount of the toner In the developer chamber 5a is 
maintained at a constant level. 

This is because the stirring blades 15b are of 
elastic material, and the rotational radius thereof is 

35 slightly longer than the radius of the cylinder of the to- 
ner container so that the ends thereof are slightly ex- 
tended out of the toner discharging opening 12a. 
More particularly, the blade 15b is slightly deformed 
with the friction with the Internal wall surface of the 

40 container 12, but at the toner discharging opening 
1 2a, it is elastlcally restored to throw the toner into the 
developing device 5. The elastic throwing of the toner 
is not strong when the amount of the toner in the con- 
tainer 12 is large because the existence of the large 

45 amount of the toner functions as resistance, and 
therefore, toner agglomeration as a result of exces- 
sive amount of the toner in the developing device 5 
and the improper image formation attributable to the 
agglomeration, can be prevented. In addition, the stir- 
so ring rod 15b is deformed, the increase of the required 
torque Is prevented. On the other hand, in accordance 
with the reduction of the amount of the toner in the 
container 12, the restoring action of the blade 15b be- 
comes smooth, so that higher toner feeding power is 

55 provided. 

For this reason, very little amount of the toner re- 
mains unused in the container 12. Since the blades 
15b are in sliding contact with the internal wall of the 
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hereinbefore, the toner feeding force of the stirring 
member 15 is high so that the remaining amount of 
the toner in the used-up cartridge C is very small, and 
therefore, the toner scattering or the like can be pre- 
5 vented while the used-up toner cartridge C is dis- 
posed of. 

(Recycling Process) 

10 The toner cartridge C used in this embodiment is 
operated for the image formation in the manner de- 
scribed above. After the toner is used up, it is reusable 
through a recycling process which will be described 
hereinafter. 

15 (1) The grip 17 is removed from the flange 13. 

This can be accomplished by operator's ma- 
nipulation so that the engaging claw 17a2 of the 
grip 17 Is disengaged from the engaging recess 
13e of the flange 13. However, the strength 
20 against pulling when the grip 17 is pulled straight 



container, the occurrence of cause particle of the to- 
ner is prevented. 

As described in the foregoing, the stirring blade 
15b is rotated while being in sliding contact with the 
internal wall of the toner replenishing container 12, it 
would be considered that the toner cartridge C Is ro- 
tated by the rotation of the stirring member 15. How- 
ever, in this embodiment; the locking projection 17c1 
is abutted to the jaw 25 of the cartridge mount 5e (Fig- 
ure 15B and Figure 15C), the toner cartridge C is not 
rotated thereby, thus maintaining the position of the 
toner discharge opening 12a (particularly the angular 
position at the bottom edge) in a stabilized manner, 
thus stabilizing the toner supply amount and the inD- 
age quality. 

It Is preferable that the bottom edge of the toner 
discharge opening 12a is within ±10 degrees, further 
preferably ±5 degrees, when the horizontal direction 
of the center of the cylinder of the container 12 Is 0 de- 
gree, when the cartridge C is mounted. In this env 
bodiment, the angle is -3.6 degrees. 

(Demounting of the Toner Cartridge from the 
Developing Device) 

When the cartridge C is demounted from the de- 
veloping device 5. the operator lowers the lever 17c 
of the grip 1 7 toward the gripping portion 1 7b from the 
position of use shown in Figure 15b and 15c to re- 
lease the engagement between the locking projection 30 
1 7c1 and the end 25a of the jaw 25. The cartridge C 
is then rotated in the clockwise direction toward the 
mounting and demounting position (pose), thus re- 
turning the opening 12a to the top. Then, the toner 
cartridge C is pulled out of the cartridge mount 5e. At 3S 
this time, the toner cartridge C Is not pulled out unless 
it is rotated to the extent that the opening 1 2a Is direct- 
ed upward, conversely to the case of the toner car- 
tridge C mounting. 

The rotational direction of the toner cartridge C 40 
from the mounting and demounting position to the 
use position is opposite from that of the toner car- 
tridge C f rom the use position to the mounting and de- 
mounting position. When the toner cartridge C is ro- 
tated from the use position to the mounting and de- 45 
mounting position, the projections 13a2 and 14a2 are 
moved to a position for the shutter member to close 
the opening 5f. 

Throughout the mounting, using and demounting 
of the toner cartridge C, the outer surface of the toner so 
replenishing container 12a and the shutter 20 are 
closely contacted so that the seating is maintained. 
Therefore, the toner is not deposited on the outer per- 
ipheral surface of the toner cartridge C used up, when 
it is removed from the developing device 5. and there- 55 
fore, the operator's hands or wearings are not con- 
taminated with the toner Therefore, it is easy to dis- 
pose of the toner cartridge C used up. As described 



is approx. 30 kgf, and therefore, certain tool or ap- 
paratus Is preferably used. 

(2) The cap 16 is removed from the flange 13. 

This can also be accomplished manually. 
However, nipper or another proper tool Is usable. 
However, when the cap 16 is to be reused, it is 
preferably removed by hand or another proper 
toot so as to avoid damage to the cap 16. 

(3) An outer surface and inner surface of the toner 
replenishing container 12 are cleaned. 

As a cleaning method, air blow or vacuum 
sucking is effected, and thereafter, the toners are 
wiped out by waste. The cleaning of the inside 
surface of the container 12 may be omitted when 
the grip 17 and the cap 15 are to be reused, they 
are also cleaned. 

(4) The toner discharge opening 12a of the toner 
replenishing container 12 is sealed by a sealing 
member 12c. 

The sealing member 12c has been removed 
after start of the use of the toner cartridge C and 
is thrown away normally, and therefore, the toner 
cartridge C collected back after the use-up there- 
of is not provided with the seal 12c. Therefore, a 
fresh seal 12c is mounted using adhesive or hot 
melt adhesive to seal the toner discharge opening 
12a. A heat sealing using easy peel bonding layer 
is usable. 

(5) The sealing property of the container 12 is 
checked. 

The air is supplied through the toner filling 
opening 13b while the bore 14b of the flange 14 
is plugged. In doing this, the air leakage is detect- 
ed (air leak test) to check the sealing property of 
the container 12. This sealing check may be omit- 
ted, and in this case, the toner leakage may be 
checked after the toner is filled. 

(6) Torque required by the stirring member 15 te 



13 



25 



EP0 661 e09A2 



26 



checked. 

In this step, it is checked whether the re- 
quired torque of the stirring member 1 5 is too high 
or not. This checking may be omitted. 

(7) The toner Is filled through the filing opening 5 
13b, and the cap 16 Is pressed into the filling 
opening 13b. 

The toner filling may be carried out manually. 
However, an auger filler is preferably used, as 
shown In Figure 8. The amount of the filled toner io 
is preferably the same as that in the case of the 
original one. However, It may be Inaeased or re- 
duced. 

The cap 15 is preferably reused from the 
standpoint of recycling percentage. However, the 15 
cap 16 may be a fresh one. In this case, the cap 
may be the one different from the original If it is 
sufficient to hennietically plugging the filling 
opening 13b. 

(8) The outer surface of the container 12 is 20 
cleaned. 

The cleaning method is similar to (3), and af- 
ter the air blow or vacuum cleaning is earned out, 
it is wiped by waste or the like. This step can be 
omitted. 25 

(9) Toner leakage is checked. 

This is effected in order to check whether the 
toner leaks from the container 1 2 or not. This step 
may be omitted. 

(10) Mounting the grip 17. 30 
The removed grip 17 is pressed Into the 

flange 13 to engage the engaging daw 17a2 of 
the member 17 into an engaging recess 13e of 
the flange 1 3, so that the grip 1 7 is mounted to the 
flange 13. If the engaging claw 17a is damaged 3S 
upon the removal of the grip 17 (1), a fresh grip 
17 is usable. 

By collecting the used cartridge, and refilling 
the toner, the toner cartridge C can be recycled, 
by which resources, and energy can be saved, 40 
and the production of the wasteful material can 
be reduced. 

(Another Embodiment) 

45 

The description will be made as to another exanr^- 
ple. The same reference numerals as in the foregoing 
embodiment are used for the elements having the 
conresponding functions. 

50 

(Another Embodiment of the Toner Cartridge) 

The stirring member, the toner replenishing con- 
tainer, the grip, and the recycling process, will be de- 
scribed in this order. 55 



(Another Embodiment of the Stinring Member) 

In the embodiment of Figure 17, the main blade 
portion 15b1 and the auxiliary blade portion 15b2 are 
bent toward downstream with respect to the rotational 
direction of the stirring member 15. In this case, the 
end portion of the blade approaches obliquely to the 
toner, and therefore, the required torque of the stinting 
member 19 is reduced. 

With this configuration of the stirring member 1 5, 
when the blade end approaches the toner discharging 
opening 12a and the toner is thrown by the rebound- 
ing of the blade, the horizontal component of the toner 
throwing increased so that not only the force scooping 
the toner from the bottom of the container 12 to the 
toner discharge opening 12a but also the force for 
feeding the toner from the toner discharging opening 
12a to the developing device 5. 

In a compact developing device in which the de- 
veloper chamber 5a and the cartridge mount 5e are 
substantially horizontal and parallel, the configura- 
tion of the stimng blade 15b is effective. If the blade 
1 5b Is bent In this manner, the contact angle between 
the end of the stirring blade and the internal wall of the 
toner supply chamber is relatively small as compared 
with the first embodiment, and the coarse particle oc- 
currence of the toner is reduced. 

When the stinring blade 15b is bent in this man- 
ner, the bending angle is preferably approx. 0 - 90 de- 
grees, preferably approx. 20 - 90 degrees, even fur- 
ther preferably 40 - 90 degrees, from the standpoint 
of reduction of the required torque and increase of the 
toner feeding force. In addition, the bent portion of the 
blade is positioned at approx. 50 - 95 %, further pre- 
ferably approx. 60 - 90 % and even further preferably 
approx. 70 - 80 % of the total length of the blade away 
from the rotatk)nal axis. 

The stirring blade 15b may be constructed as 
shown in Figure 18. In the embodiment of Figure 18. 
a plurality of toner passing windows 15b6 are formed 
between the holes 15b4 of the main blade 15b1. By 
doing so, the toner passes not only through the holes 
15b4 but also through the windows 15b6 when the 
stirring member 15 rotates during image forming op- 
eration so that the torque required by the stirring 
member 15 can be reduced. By properly selecting the 
size of the windows 15b6. the rigidity of the main 
blade portion 15b1 can be adjusted so that the toner 
can be thrown through the discharge opening 12a 
with proper strength. 

(Another Embodiment of the Toner Replenishing 
Container) 

Another embodiment of the container 12 will be 
described. In the first embodiment, the toner dis- 
charge opening 12a is rectangular (Figure 4). In Fig- 
ure 19 embodiment, the corner of the rectangular 
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shape adjacent the grip 17 (the bottom corner when 
the cartridge C is mounted to the developing device 
5, in this emt)odinrjent) 12a1 is tapered lo provide nar- 
rower portion than the opening portion. 

When the image is formed after mounting the to- 5 
ner cartridge C to the developing device 5, a larger 
amount of the toner is discharged through the corner 
adjacent the grip 1 7. By reducing the width at the cor- 
ner in the manner described above, the toner is more 
uniformly discharged over the entire area of the open- io 
ing 12, and the toner leakage can be prevented. 

In the above-described first embodiment, the 
shutter 20 is Integrally rotated with the cartridge C 
when the toner cartridge C Is mounted or demounted. 
For this purpose, the flanges 1 3 and 14 are provided is 
with projections 13a1 and 13a2. and 14a1 and 14a2, 
respectively, for engagement with an end of the shut- 
ter 20. The projections 13a1 and 13a2, and 14a1 and 
14a2. may be provided at a longitudinal end of the 
container 12, as shown In Figure 20. rather than the 20 
flanges 13 and 14. 

Otherwise, at least one of the flanges 14 and 14 
and the container 12 may be Integrally formed. In this 
case, as shown in Figure 21, it is preferable that the 
flange having the filling opening 13b is Integrally 25 
formed since then tilting or metal core can be prevent- 
ed. As the mdder In this case, ultra-high speed and 
high pressure Injection molderis preferably. used, and 
the ejection pressure is 500 - 1500 kgf/cm^, and the 
filling time of the resin is 0.005 - 0.02 sec approxl- 30 
mately, as a preferable levels, 

The projections 13a1, 13a2. 14a1 and 14a2 are 
required to have a predetermined angular relationship 
with the toner discharge opening 12 formed in the to- 
ner replenishing container 12 (Figure 17), and there- 35 
fore, when the toner container 12 Is Injection molded, 
the above-described integral fonmlng is effective to 
make the positioning more accurate without difficul- 
ty- 

40 

(Another Embodiment of the Grip) 

The grip 17 may be constructed as shown in Fig- 
ure 22. in this embodiment, the grip 17 is provided 
with a rib 1 7d In the form of "H" at a position opposite 45 
from the side having the toner discharge opening 12a 
when It is mounted to the predetermined position of 
the engaging portion 17a, that Is, the toner container 
12. 

With this structure, when the toner cartridge C is so 
mounted to the developing device 5 by Insertion to the 
cartridge mount 5e and with the rotation as shown In 
Figure 12B, the H rib 17d of the grip 17 is contacted 
to the inner surface of the cartridge mount 5e, thus 
pushing the toner cartridge C toward the left in Figure ss 
12B. By doing so, the container 12 is nnore closely 
contacted to the seal 21 formed In the opening 5f, so 
that the toner discharged through the discharge open- 



ing 12a does not leak into the cartridge mount 5e, but 
Is assuredly supplied to the developer chamber. 

(Another Embodiment of Recycling) 

In the case that the used-up toner cartridge C is 
collected for recycling, the grip 17 and cap 16 are re- 
moved, and the toner Is refilled through a toner filling 
opening 13b in the first embodiment described 
above. It Is a possible alternative that the toner is re- 
filled through the toner discharge opening 12a with- 
out removing the grip 17 or cap 16. 

The recycling process Is as follows. 

(1) The outer and Inner surfaces of the container 
12 is cleaned. 

This cleaning is effected with the grip 17 and 
the cap 16 maintained on the cartridge C. The 
cleaning method is the same as In the first em- 
bodiment, that is, after the air blow or vacuum 
sucking, they are wiped by waste or the like. The 
cleaning of the inner surface of the container 12 
may be omitted without problem. 

(2) Torque required by the stirring member 15 is 
checked. 

The checking is effected as to whether the 
torque required by the stirring member 15 is too 
high or not. The checking may be omitted. 

(3) Toner is filled through the toner discharge 
opening 12a. 

Since the cap 16 plugging the toner filling 
opening 13b is not removed, the toner is refilled 
through the opening 12a of the container 12. For 
this toner filling, the augerfiller is preferably used 
as in the first embodiment, but manual refilling is 
possible. 

(4) The opening 12a is sealed by a seal 12c. 

Since the toner filling opening 13 Is capped 
with the cap 16, the opening 12a is sealed by the 
seal 12. by which the toner is completely sealed 
In the container 12. The material and sealing 
method of the sealing member 1 2c Is the same as 
in the first embodiment. 

(5) An outer surface of the container 12 is 
cleaned. 

The cleaning method Is similar as in the 
cleaning before the toner refilling, that is, after 
the air trfow or vacuum sucking cleaning, the out- 
er surface Is wiped by waste or the like. This step 
may be omitted. 

(6) Toner leakage is checked. 

The checking is effected as to whether or not 
the filled toner does not leak out of the container 
12. This step may be omitted. 

By filling the toner through the opening 12a 
of the container 12, the toner cartridge C can be 
easily recycled without removing the grip 17 or 
cap 16. 
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(Another Embodiment Using Process Cartridge) 

In the first embodiment, the photosensitive drum 
2 and/or the developing device 5 or the like constitut- 
ing the Image fonmlng station, are provided In the 
main assembly of the apparatus, and the toner car- 
tridge C for replenishing the toner is detachably 
mountable^ The sealing structure (Figure 1 0) for pre- 
venting the toner leakage between the bore 14b of the 
flange 14 of the toner cartridge C and the gear 15a2 
which is a drive transmitting portion for the starting 
member 15, is similarly applicable to a process car- 
tridge. 

The process cartridge contains as a unit a photo- 
sensitive drum, a charging device, a developing de- 
vice and a cleaning device, for example. As shown in 
Figure 23, for example, a photosensitive drum 32 hav- 
ing a photosensitive layer is rotated, and the surface 
thereof is uniformly charged by voltage application by 
a charging roller 33 (charging device). The photosen- 
sitive drum 32 is exposed to image light from Image 
reader through an exposure station 34 so that a latent 
image is formed. The latent image Is In turn devel- 
oped by developing device 35. The developing device 
35 feeds the toner by the stirring member 35b, and a 
developing sleeve 35d containing therein a stationary 
magnet 35c is rotated. By the function of a developing 
blade 35e, a layer of toner having triboelectric charge 
is fonfned on the surface of the developing sleeve 
35d. The toner is transferred onto the photosensitive 
drum 32 in accordance with the latent image, by 
which a toner image is formed as a visualized Image. 
A transfer device in the main assembly is supplied 
with a voltage having a polarity opposite from that of 
the toner, so that the toner image is transferred onto 
a recording nr^terial 9. Thereafter, the residual toner 
remaining on the photosensiftve drum 32 Is scraped 
off by a cleaning blade 36b, and is received by a re- 
ceiving sheet 36b. The received toner Is collected in 
a residual toner container 36c. In this manner, the re- 
sidual toner is removed from the photosensitive drum 
32. Bias parts such as the photosensitive drum 32 is 
contained in a housing connected with the toner con- 
tainer 37a, the developing frame 37b and cleaning 
container 37c, thus constituting a cartridge. The car- 
tridge is detachably mountable to a cartridge mount 
in the main assembly of the image forming apparatus. 

The process cartridge B contains the toner re- 
plenishing container 35a and the photosensitive drum 
32 or the like, as well, and therefore, the toner replen- 
ishment is facilitated, and in addition, the mainte- 
nance of the photosensitive drum 32 or the like is also 
facilitated. 

In the process cartridge P, the stirring member 
35b has an integral coupling gear 35b3 at an end of 
the stirring shaft 35b1. The stining shaft 35b1 is pro- 
vided with stinring blade 35b2 which is similar to that 
in the first embodiment. This is rotatably supported on 



the toner replenishing container 35a to feed the toner 
out of the container through a toner discharge open- 
ing 35a1. The sealing structure between the gear 
35b3 of the stirring member 35b and the container 
5 35a is made sanrte as that described In conjunction 
with Figure 10 in the first embodiment, by which the 
similar effect as in the first embodiment can be pro- 
vided. 

Between the gear 35b3 which is a drive transmit- 
to ting portion for the stinring member 35b and the toner 
replenishing container 35a, a flat ring gasket is com- 
pressed as a sealing member (wool felt compressed 
at compression ratio 4 - 40 %, for example). The en- 
gaging portion between the gear 35b3 and the toner 
IS container 35a (for example, the engaging portion of a 
claw of the container 35a and a portion for engage- 
ment therewith in the gear 35b3) is outside the toner 
container beyond the gasket, by which the toner does 
not leak to the engaging portion during the image 
20 forming operation, and the production of coarse toner 
particles can be prevented beforehand. 

The stirring member may be constructed as 
shown in Figure 24A. as welt as being constructed 
with a flexible member. That Is, the stirring member 
25 38 comprises a rod memt)er 38a bent to stir the toner, 
and a gear 38b as a drive transmitting member, as a 
separate member from each other. When the stirring 
member 38 is assembled, the rod member 38 is in- 
serted through a toner discharge opening 35a1, and 
30 another end is inserted into a recess 35a2 of the con- 
tainer 35a. Subsequently, the gear 38b is Inserted 
through the bore 35a3 In the container 36, and is 
mounted to the other end of the rod 38a. The stirring 
member 38 Is rotatably mounted to the container 35a. 
35 At this time, in order to prevent the toner leakage be- 
tween the bore 35a3 of the container 35a and the 
gear 38b, a flat ring wool felt gasket 39 is interposed 
as a sealing member with a compression ratfo of 4 - 
40 %. 

40 The engaging portion between the gear 38b and 

the toner replenishing container 35. as shown in Fig- 
ure 24B, is provided with a locking claw 35a5 at an 
end of the jaw 35a4 in the form of a ring mounted on 
the toner container 35a. When the gear 38b is press- 

45 ed Into the jaw 35a4, the gear 38b Is engaged with the 
engaging claw 35a5, so that the gasket 39 is com- 
pressed, and the gear 38b is prevented from moving 
along the rotational shaft 

Since the engaging portion is outside the toner 

50 container beyond the gasket 39, the toner in the con- 
tainer 35 is prevented fmm leaking to the engaging 
portion during the image fornnation, and the produc- 
tion of the coarse toner particles can be prevented be- 
forehand. 

55 In the structure shown in Figure 24, the gasket 39 

functions to feel two surfaces of the gear 38b, and 
therefore, the sealing property is high, thus assuredly 
preventing the toner leakage. 
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other machine if toner is used to form an image, and 
more particularly it nnay be a laser beam printer, LED 
printer, facsimile machine or the like. 

5 (Experlmenl-1) 



The process cartridge described above compris- 
es an electrophotographic photosensitive member or 
the like as the image bearing member, and at least 
one process means. Therefore, the process cartridge 
may include, an Image bearing member and charging 
means; image bearing member and developing 
means; an image bearing member and cleaning 
means; an image bearing member and two or more 
of the process means. 

More particularly, the process cartridge may con- 
tain charging means, developing means or cleaning 
means together with an electrophotographic photo- 
sensitive member. It may contain at least one of 
charging means, developing means and cleaning 
means and an electrophotographic photosensitive 
member. As another example, at least the developing 
means and the electrophotographic photosensitive 
member may be contained In the cartridge. The car- 
tridge thus constituted is detachably mountable to the 
main assembly of the Image forming apparatus. 

(Another Embodiment of Image Fonming Station) 

As the developing method, known two compo- 
nent magnetic brush development, cascade develop- 
ment, touch-down development, cloud development 
or the like are usable. 

The image bearing member on which toner image 
is formed by the developing device 5 is not limited to 
the photosensitive drum of the first embodiment. For 
example, it may be a photoconductor such as amor- 
phous silicon, amorphous selenium, zinc oxide, tita- 
nium oxide or organic photoconductor (OPC) or the 
like. The configuration of the photosensitive vnember 
may be a drum, belt or sheet Usually, drum or belt are 
widely used. In the case of drum type, it comprises an 
aluminum cylinder of aluminum alloy or the like and 
photoconductor evaporated or applied thereon. 

As for the structure of the charging means, a so- 
called charging method is used In the first embodi- 
ment, but another charging system is usable in which 
a tungsten wire is shielded with metal such aluminum 
at three side therearound. and the tungsten wire is 
supplied with a high voltage, and the positive or neg- 
ative ions produced thereby are moved toward the 
surface of the photosensitive drum to uniformly 
charge the surface of the drum. 

As for the charging means, in addition to the roller 
type described above, blade type (charging blade), 
pad type, block type, rod type, wire type or the like 
are usable. 

As for the cleaning method for renfK>ving residual 
toner from the photosensitive drum, a blade, a fur 
brush, a magnetic brush or the like are usable. 

In the first embodiment described in the forego- 
ing, the exemplary image forming apparatus using 
the developing device 5 has been a copying machine. 
However, the present invention is applicable to an- 



Using the toner cartridge C of the first embodi- 
ment, a stirring member 1 5 of Figure 5 is set in a toner 
replenishing container 12 of a cylindrical shape hav- 

10 ing an internal length of 322.5 mm and 55 mm. This 
is set in a developing device 5 of Figure 2 after being 
filled with 380 g of one component toner, and the im- 
age forming test was carried out. The rotational speed 
of the stinring number 1 5 was 10.2 rpm. A 5.24 % orig- 

15 inal of A4 size was used and image forming opera- 
tions were continued in an intermitted durability test 
mode, while the amount of the toner in the developer 
chamber 5a and the toner amount in the container 12 
were measured. 

20 As for the toner amount in the developing device 
from the space in the developer chamber 5a, approx. 
100 g is proper amount. At the initial stage of the Im- 
age formation, the developer chamber 5a is empty, 
and therefore, a great amount of the toner is supplied 

25 into the developer chamber 5a from the container 1 2, 
and therefore, the toner amount in the developer 
chamber 5a relatively quickly increases, but when 
1 00 g is reached, the amount saturates and maintains 
at a constant level. 

30 With the continued image forming operation, the 

toner amount in the container 12 decreases, but the 
amount of the toner in the developer chamber 5a is 
maintained at approx. 100 g. When the toner in the 
container 12 is used up, the amount of the toner in the 

36 developer chamber 5a started to decrease. The toner 
amount detecting means in the developer chamber is 
set to operate when the amount of the toner in the de- 
veloper chamber becomes 70 g or less, and when the 
70 g is reached, a display requesting the exchange of 

40 the container 1 2 is produced. Until this point, approx. 
7000 sheets are subjected to the image forming op- 
erations. 

As the amount of the toner in the developer cham- 
ber 5a, 70 g is sufficient to produce good image even 
45 if the original is a solid black image original. Even if 
new toner is supplied by the exchange with the fresh 
toner cartridge C, no reverse charge fog is not pro- 
duced due to self contamination. 

The remaining amount of the toner of the contain- 
so er 1 2 after the completion of the image forming oper- 
ations, has turned out to be as low as 3 - 5 g. 

The similar tests are carried out using A4 size 25 
% original, the toner amount detecting means Is op- 
erated when approx. 1500 sheets are processed. At 
55 this time, the remaining amount of the toner in the 
container 12 was 5 - 1 0 g. 

The relation between the toner remaining an^ount 
and the contamination Is such that it is dependent on 



17 



33 



EP0 661 609 A2 



34 



the configuration of the container 12, particularly the 
size of the toner discharge opening 12a. However, as 
described In the foregoing embodiment, when the 
opening 12a is as small as 7 mm, the toner hardly 
leaks or scatters during the disposal operation if the 
remaining amount is less than about 10 g. 

(Experiment-2) 

In Experiment-2, 380 g toner Is filled in a toner 
container 12 having the same structure as in Experi- 
ment- 1. The stirring member 15 is continuously rotat- 
ed for 1 0 hours at a speed of 10.2 rpm withoutopening 
the toner discharge opening 12a. 

The continuous rotation for 10 hours conrespond 
to 7000 sheets processing. At this time, the required 
torque is measured. It decreases at an Initial stage, 
and the constant level Is maintained thereafter with- 
out increase. 

After the rotation for 10 hours, the toner is taken 
out of the container 12, and filtered with 150 mesh 
(100 ^m), and it has been confirmed that no coarse 
toner remains on the filter. The weight average par- 
ticle size of the toner was 7.6 ^m. 

(Experiment- 3) 

The similar experiments are carried out with the 
toner replenishing container 12 of Embodiment 1 but 
with a conventional stirring member shown In Figure 
17. The stirring member 50 comprises a rotational 
shaft 51 , a toner feeding blade 53 and an elastic sup- 
porting member 52 therebetween. A slid 54 extending 
in the radial direction is formed. The rotational radius 
of the toner feeding blade 53 has the same radius as 
the internal radius of the cylinder 55. 

In the case of 4 % original of A4 size, the toner 
amount detecting means operated after 6300 sheets 
are processed, and remaining amount of the toner in 
the toner replenishing container was 1 0 - 20 g. 

In the case of 1 5 % original of A4 size, 20 - 35 g 
toner remains in the container. With this amount, the 
toner scatters when the container is inclined even 
slightly. 

Then, the rotational speed of the stirring member 
was increased to 31 .2 rpm. The remaining amount of 
the toner decreased, but a small amount of course to- 
ner (large than 100 ^m) remained on the filter in the 
experintents similar to the above-described Experi- 
ment-2. 

As described in the foregoing, according to the 
present invention, the used-up cartridge is collected 
back, and the grip and cap are removed from the car- 
tridge, and the toner discharge opening Is shielded. 
Thereafter, the toner is supplied, and the cap and the 
grip are mounted. Thus, the toner cartridge can be re- 
used. The stinring member or the like can be reused, 
thus accomplishing resource saving and energy sav- 



ing. 

In addition, upon the remanufacturing of the toner 
cartridge, the toner may be supplied through the toner 
discharge opening in the toner replenishing container 

5 without removing the grip or the cap, by which the to- 
ner cartridge can be recycled more easily. 

Upon the remanufacturing of the toner cartridge, 
the toner replenishing container is cleaned, or the tor- 
que required for rotating the stirring member is 

10 checked, so that the toner cartridge having the same 
performance as a fresh cartridge can be remanufac- 
tured. 

While the invention has been described with ref- 
erence to the structures disclosed herein, it is not 
15 confined to the details set forth and this application 
is Intended to cover such modifications or changes as 
may conne within the purposes of the improvements 
or the scope of the following claims. 

20 

Claims 

1 . A developer cartridge, comprising: 

a cylindrical portion for accommodating a 
25 developer, said cylindrical portton being provided 

with a hole at a longitudinal end; 

a cap for capping the hole; and 

a grip for covering said cap and having a 

plate-like grip. 

30 

2. A cartridge according to Claim 1, wherein said 
grip is provided with a prohibiting portion for pro- 
hibiting removal of said cap. 

35 3. A cartridge according to Claim 2, wherein said 
prohibiting portion is in contact with said cap. 

4. A cartridge according to Claim 3, wherein sakl 
prohibiting portion is in the form of a rib. 

40 

5. A cartridge according to Claim 1, wherein said 
grip is mounted to said cylindrical portion. 

6. A cartridge according to Claim 1, wherein saki 
45 cylindrical portion is provided with an opening ex- 
tending in its longitudinal direction, and a sealing 
member for sealing the opening. 

7. A cartridge according to Claim 1, wherein said 
50 grip is provided with a locking portion for locking 

rotatton of saki cartridge. 

8. A cartridge according to Claim 7, wherein said 
locking portion has a lever and a locking projec- 

55 tion. 

9. A cartridge according to Claim 7, wherein sakl 
grip is of polypropylene resin. 
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10. A cartridge according to Claim 1, wherein said 
hole functions as a port for supplying the devel- 
oper into said cylindrical portion. 

11. A developer cartridge remanufacturing method, 5 
wherein said cartridge comprises a cylindrical 
portion having an opening extending in a longitu- 
dinal direction, said cylindrical portion being pro- 
vided with a hole at a longitudinal end, a cap for 
capping said hole and a grip, comprising the io 
steps of: 

removing the grip; 
removing the cap; 
sealing the opening; 

supplying a developer through the hole; i5 
capping the hole; and 
mounting the grip. 

12. A method according to Claim 11. wherein said 
cartridge comprises a stinring member for stirring 20 
the developer by rotation in said cylindrical por- 
tion, said method comprises a step of checking a 
torque required by rotation of said stirring mem- 
ber prior to said hole sealing step. 

25 
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(54) Developer cartridge and remanufacturing method therefor 



(57) A developer cartridge ( 1 2) includes a cylindrical 
portion tor accomnrKxJating a developer, the cylindrical 
portbn being provided with a hole at a longitudinal end; 
a cap (13,16) for capping the hole; and a grip (17) for 
covering the cap and having a plate-like grip (176). 

The cap and the grip are rerroved when refilling the 
developer cartridge and put back after the refilling is fin- 
ished. 
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